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bapA de foraj expaiudabilA 



(B7) Rozumat: Inventfa 66 refer* ta o sapa de 
fpraj expandable, u&zat* pentru foraju) eon- 
detor pentru flukte, in mharft aau In efee lu- 
crftii Rdustriate. Sapa de foraj expendabife 
awQurfi introduciTBa eiamantelor ttwtoare t* 
tafpa ^ondei sdNmbaraalorlirSaKtragefTO 
gamfcuni, prin faptU ci esee atoituiS din 
nbjte role dn^ace [1). fixate la capttu! unui tub 
(2] de spStare si ghidare. La capful inferior a! 
tubului (2} de spfilare si ghidare. sunt preva- 
zute niste urechi de fixare (3), da care aunt 
articulate niste bra$e cardaniee hferioara (4) 
coreapunzfitoare fWcarel rote dirqate (1). 
Recara bra* carder*: inferior (4) est* fixat 
TntrHjn fus cardan (S) ce go and In interiorul 
unei rote largitoare [Bl la extremtatea careia 
asta montat un bra* cardanic superior [7). 
Brazil cardanic superior (7) asta fixat pa un 
arc cfcoMa! (8). cb i * 
de foraj. 
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Invenpa se refers la o saps de 
foraj expandable, uttizatf pentru fbrajul 
sondelor pentru ftuJde. Tin minerit eau Tn 
arte tucrSri industrials. 

Este cunoscuta o sapfi de foraj cu 5 
role multiple, alcfituh* din niste suban- 
sambluri de largire, de absorb^e, de ghh 
dare $ de cotectare a detrftusului . 
Subansamhlul de largire cuprinde o 
flan?6 superioara. ce senate la rea- xo 
fearea legfiturO cu o gamiturS de foraj si 
care este sofidarizatfi de o flan^ infe- 
noari prin intermediul unui corp tubular 
$i a unor nervuri. 

De ftense inferioarfl. sunt fixate ni?teju- is 
guri periferice, precum §i ni?te suporturi 
de care sunt aolidarizate niste juguri in- 
termediare. De jugurile intarmediare, 
sunt montste ni?te subansambluri de 
dislocare a rocii. De corpul tubular, sunt 20 
monta(i prin intermediul unor rulmen^ 
radiali-axiali, un arbore tubular aolkJizat 
de o fianss strSbfitutS de o teavS de ab- 
sorbtfe. 

Subansamblul de absortyie este rigidizat 25 
de un subansamblu de Ifirgire. 
Subansamby de ghidare si colectare 
cuprinde un corp tubular, de si cSrui 
capfit este fixatS o platforms tronconica 
cu baza mare dispusS cpre Tn sua, Th 30 
care sunt practfcate gauri de circulate. 
De corpul tubular ?i de platforms, sunt 
rigidizate nl$te nervuri, ? i Tn corp sunt 
montati prin intermediul unor rulmenti 
radiafi^xiali, un arbore tubular, avfind un 35 
capSt sofidarizat de o flansfi inferioara a 
subansamblului de absorbfie cu ajutorul 
unor stifturi de pozitforare. Intre corp si 
erbore, exist* un spsciu Inelar pRn cu 
lubrifiant. etansat fa$a de exterior de <o 
cfitre ni«pte garnituri inalare. 

Sapa de fbrej expandabilfi, con- 
form inverse!, aslgurfi introducerea ele- 
mentelor taietoare la talpa sonde) 91 
schimbarea lor la uzura ffira exlragerea 45 
garniturii de prafini prin aceea c& este 
prevfizutS cu ni$te urechl de fixare, dis- 
puse pe tubul de spSlare si ghidare, pe 
care sunt articulate ni?te brate car- 
danice Inferioare, corespunzStoare fie- 50 
carei role dintate. prevazute cu nt^ce ele- 
mente taietoare. iar la partea superioara 



a fiecSrui bra$ cardanic inferior, este 
xat un fus cardan ce se af» Tn rnceriorul 
unei rule Brgitoaro, la extrernitatea c3- 
rtwa 6888 mont at un braf cardanic su- 
perior fixat la r^nduf s3u, la partes supe- 
noarS. pe extrernitatea unui arc eficoi- 
dal. ce TiiconjoarS tubul de spalare si 
ghidare, arcul elicoidal asigurand expan- 
darea sapei de foraj 91 aducerea bra?elor 
cardanice inferioare si superiaare 7h 
pozWe orizontate, la ie^irea din extrerni- 
tatea garniturii de prfijini. 

Prfn aplicarea inventiei. se obtin 
urm&toarele avantaje: 

- reducerea numarului mare de 
mar?uri executate pentru operatiunile de 
schimbare a sapelor; 

- cresterea sigurantei Tn exploa- 

tare; 

- reducerea costurilor forajuiui. 
Se di. in continuare, un exemplu 

de realizare a inventiei Tn legatura si cu 
fig. 1...3, care reprezjncd: 

- fig. 1 . sectiune longitudinals prin 
sapa de foraj. expandable, aflatfi Tn in- 
teriorul garniturii de prejini; 

- fig. 2. - sectiune longitudinals 
prin sapa de foraj, expandabilfi din fig.1 . 
fr) pazifie de lucru; 

" fig. 3, vedere frontalS. de jos a 
sapei de foraj. expandable, din fig. 2 . 

Sapa de foraj, expandable, con- 
form invent, este alcStuita din niste 
role dintate 1 , a^ezate la capful inferior 
al unui tub 2 de spSlare *?i ghidare. Pe 
tubul 2 da spalare $ ghidare. sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, ni^te bra^e cardanice inferioare 4, 
ccrespunzStoare fiecSrei rcrfe d^ate 1] 
ce pot fi, de exemplu Tn numSr de ^ase. 
Bra^ele cardanice Inferioare 4 sunt pre- 
vazute cu niste elemente taietoare a 
care devin active in pozitia de lucru a sa- 
pei. 

Partea superioara a brace lor car- 
danice inferioare 4 austine un fus cardan 

5, ce se efta dispus Tntr-o rola largitoare 

6, numSrul rolelor ISrgitoare 6 fund egal 
cu numarul bratelor cardanice inferioare 

4. La extrernitatea superioard a fusului 
cardan 5. este montat un brat cardanic 
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ajperior 7 a carui parte superioara este 
feata pe extrcmteatea unui arc elicoidal 
* de traqiune. ce Ihconjoarfi tubui 2 de 
spSlare si ghkfere. Arcul eficoidal 8per- 
mite, prin revenirea sa, ta iesirea sapei s 
expandable dintro garnitura de prajini 
9, prin care a fast introdusfi la talpa son- 
dei, expandarea sapei sj aducerea bra- 
telor cardanice inferioare 4 si bratetor 
cardanice superioare 5. Tn paztoe orizorv io 
tela, ilustrata Ih fig, 2 . 

La partea superioare a tubului 2 
de spaiare si ghidare, este dispus un 
cencror 10. ce asigurfi pozipa optima a 
sapei faffi de axul sondei si tajS de is 
pere$ii garnfeurii de prSjtni 9. deasupra 
cfiruiaseafia un risfag cubDS 11. sj un 
niplu 12, ce aerveste, drept cap de prin- 
dere la extragerea mecanicfi a sapei ex- 
pandable, cu cablu si rac de prindera. 2 o 

Garnitura de prSjini 9 mat cu- 
prinde la partea inferioare un ski 13, 
pentru facilitarea extragerii sapei expan- 
dabile si un dop de cauciuc 14 pentru 
men$inerea unghiufcii actv al bra^elcr 25 
cardanice inferioare 4 si brafele carda- 
nice superioare 5. 

Dupfi introducerea sapei de fioraj 
expandabile fa cafpa sondd. se deschide 
le^irea la sonde si cu sonda 1h echiDbru 30 
hidrodrnamic, se ridicS circa 2... 3 m. de 
pe talpa sondei. garnitura de prfipni 9, 
ce poate fi de dimensiuni 5 1/2 in. f 
pentru degajaree sapei de foraj expaiv 
dabHe. Se reia circulate, cu una din 35 
pompe urmarind presfunile. Se executS 
apSsarea pe sapa prin angajarea srului 
13 pe brafeie cardanice superioare su- 
perioare?. Se trece usor la turafle de 
regim. apasare si drculatie si sefrne tot 40 
timpul sonda sub observa^ La cons- 
tatarea uzurii rotelor sapei. se proce- 
deazfi la extragerea sapei prin circulate 



j™* « ^ cazul. cand sonde pierde 
fluid de drculatie, opera$ia se executa 
mecanic cu ajutorul racului cu cablu 

Inaintarea la talpa sondei presu- 
pune exercftarea unei apasan pe sapa 
ce se realbeaza prin prajinile de foraj 
care sunt supuse la flambaj si la ttrsiune 
l^ 53 de reastenta rocii. Pentru a se 
dimmua efecorf flambarii Ihtre sapa 
expandabiB si prSjint. se interpun pra- 
jinile grete care trebuie sd echivaleze cu 
greutatea lor, tocmai vaJoarea ap&Srii 
pe sapa. Oe asemenea. se are Th vedere 
ca trecenle de la o aecthme la alta s§ nu 
f»e brusc executate, pentru a se evita 
pericolul ruperii prin oboseate a gar . 
ntajrii. 



Sapa de foraj. expandabila. preve- 
zutS cu role din?ate. fixate la capfitul 
unui tub de spaiare si ghidare, carac- 
teroata prin aeeea ca este prevazuta 
cu niste urechi de fixare (3). dispuse pe 
tubul (2} de spaiare si ghidare. pe care 
sunt articulate niste brate cardanice 
inferioare (4). corespunzitoare fiecSrei 
role dinpate (1). provazute cu niste eie- 
mente tfifetoare (a), iar la partea supe- 
rioara a fiecorui bra? cardanic inferior 
(4), este fixat un fus cardan (5] ce se 
afla Tn interiorul unei rote largfeoare [6), 
la extremitatea c3ruia, este montat un 
brat cardanic superior (7) fixat la randul 
sau. la partea superioara. pe extremi- 
tatea unui arc elicoidal (8). ce Tncon- 
joara mbul (2) de spaiare si ghidare. 
arcul elicoidal (9) asigurand expandarea 
sapei de foraj si aducerea bratetor car- 
danice inferioare si superioare (4 si 5J Tn 
pozitie orizontala, la iesirea din extremi- 
garniturii de prfipni [9). 
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[54] EXPANDABLE DRILLING HOE 

[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 

[vertical text in lower left margin:] RO 113267 Bl 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 



2 

provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 . fig. 1, vertical view through the 
expandable drilling hoe found inside the beam 
pump rig unit 

- fig, 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 
25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 514 in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 



4 

to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 
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Fig. 2 
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Fig. 3 
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